Diisopropylfluorophosphate-induced depression of segmental monosynaptic transmission in neonatal rat spinal cord is also mediated by increased axonal activity.
Involvement of dorsal and ventral root activity for the depressant action of diisopropylfluorophosphate (DFP) on synaptic transmission was examined using in vitro spinal cord/root preparations. Superfusion of DFP produced a dose-dependent depression of monosynaptic reflex (MSR) and maximal depression of about 80% occurred at 1000 microM. The concentration to produce 50% of the maximal inhibition was about 100 microM of DFP. The DFP (100 microM)-induced depression of MSR was reversed by atropine (0.5 microM) but not by mecamylamine (0.5 microM). Contrary to the action on MSR, DFP potentiated the ventral root potential and 1st peak of dorsal root potential. The maximal potentiation was about 25% of control in both the root potentials at 100 microM of DFP. However, the second peak of dorsal root potential was slightly depressed (10-20% of control) by DFP (1-1000 microM). Further, the cords treated with DFP (100 microM) showed significant decrease in the cholinesterase (ChE) activity (27% of control). Results suggest that the DFP-induced depression was mediated at least by two different mechanisms, one through the inhibition of ChE activity and the other through the activation axonal activity having inhibitory inputs to the segmental synaptic transmission. These inputs mediate their action through muscarinic receptors.